divided the serological types of V. anguillarum into the three A, B, C types.
They also reported on the correlation between these serotypes and the capture time as well as the sensitivity to drugs of the diseas'ed fish 15,16) . we extracted and purified lipopolysaccharides (LPS) from strains of these three serotypes and researched the correlation between the chemical types based on sugar compositions and the serotypes. The results demonstrate that the LPS sugar compositions correspond to the serotypes of the bacteria, and that they have their own particular patterns 4 ). We also examined the biological activities of these LPS such as mitogenicity, adjuvanticity or resistance to tumors. We noted that the LPS of the V. anguillarum PT 514 strain belonging to serotype B showed a remarkable antitumor action 20, 21) • In the present study, we eliminated the lipid A fraction through acetic acid heating of the LPS, performed the Sephadex G-50 gel chromatography of the obtained total degraded polysaccharides -DPS 3 ), as well as the chemical analysis of the sugar compositions of the particular eluted fractions in order to find the chemical properties, and more particularly the molecular structure of the LPS of the PT 514 strain. While elucidating the fatty acid compositions of the p. 806 lipid A which is the main agent of the LPS endotoxicity, we also examined the endotoxic activity of the LPS.
materials and Method
We used V. anguillarum PT 514 strains obtained from Dr. Kitao of the Miyazaki University. We performed shaking culture of the bacterial strains for 16 h in 2,% table salt-supplemented bouillon media (pH 7.4) at 27 °C, gathered the bacteria after heating for 20 min at 120 °C, washed three times with distilled water and used the bacteria as acetone-dried samples. We extracted the LPS from the acetone-dried bacteria by the phenol-water method of Westphal et al 26 ) , performed repeated centrifugation (105,000 x g, 3 hours, 6 times) and purified by RNase treatment. We prepared the DPS by evaporating to dryness the centrifugation supernatant after a 100 °C, 3-hour hydrolysis of the LPS with 5 % acetic acid. We prepared the lipid A by washing the centrifugal precipitation 3 times with distilled water. We converted the fructose (Fru)-freed neutral sugars to alditol-acetone derivatives following the hydrolysis of the LPS conducted at 120 °C for 2 hours with 2N trifluoroacetic acid. Also, converting Fru to 0-acety1-0-methyloxime derivatives after performing for 2 hours at 100 °C with 5 % acetic acid the hydrolysis of the LPS, we performed the qualitative and quantitative analyses by gas chromatography, using a 3 % ECNSS-M column. We converted the amino saccharides to N-acetyl-alditolacetate derivatives after performing the hydrolysis of the LPS for 8 hours at 100 °C with 4N hydrochloric acid, and carried out the qualitative and quantitative analyses, using a TAB-SORB column. We performed the colorimetric quantitative determination of the heptose (Hep) by the Osborn method 18 ), and of the 2-keto-3-deoxy-octonate (KDO) by the periodic acid-thiobarbituric acid reaction of Weissbach et al 25 ).
We converted the fatty acids to methylester derivatives after hydrolyzing at 100 °C for 4 hours with 4N hydrochloric acid and, performed the qualitative and quantitative analyses by gas chromatography, using a 25 % DEGS column. We performed the ester exchange reaction of the lipid A for 10 hours at 37 °C, using 0.25 N sodium methylate in anhydrous methanol 19 ). For the gel chromatography of DPS, we used a Sephadex G-50 column (2.6 x 100 cm), and eluted at a flux of 39 mL/h with a pyridine-acetic acid buffer solution (pyridine : acetic acid : water = 10 : 4 : 1,000, v/v/v). We fractionated the eluate into 3mL aliquots, and used as detector a differential refractometer (Atto SF 1107, Ato * 1 Co.).
For the high-voltage filter paper electrophoresis, we used a pyridine : acetic acid : water (10 : 4 : 86, v/v/v, pH 5.3) solvent system on Whatman No 1 filter paper, and performed electrophoresis for 50 min at 50 v/cm. To detect the KDO on the filter paper, we used a thiobarbituric acid reagent 24 ). We measured the endotoxic activity of the LPS by the Limulus (LAL) tests, and by the colorimetric method using synthetic substrates (Biotic-Seikagaku Industries). Table 2 Fatty acid composition of the Lipid A separated from the LPS of V.
anguillarum PT 514 1) weight of detected fatty acid represents 100 % 2) molar ratio per 2.0 moles of 3-0H C14 : 0 3) Freeman, G. G. (1942) : The preparation and properties of a specific polysaccharide from Bact.
